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be straight, and the applied forces to be in lines, and the couples to have their axes, all perpendicular tCMts length, aiuUo be not great enough to produce more than an infinitely small deviation from the straight line. Further, in order that those forces and couples may produce no torsion, let the three flexure-torsion axes be perpendicular to and along the wire. But we shall not litpit the problem further by supposing the section of the wire to be'uniform, as we should thus exclude some of the most important practical^ applications, as to beams of balances, levers in machinery, beams in architecture and engineering. It is more instructive to invrsligatu the equations of equilibrium directly for this case than to deduce them from the equations worked out above for the much more comprehensive general .problem. The particular principle for the present case is simply that the rate of variation of the rate «f variation, per unit of length along the wire, of the bending couple in any plane through the length, is equal, at any point, to the applied force per unit of length, with the simple rate of variation of the^ applied couple sub-tracted. This, together with the direct equations (§ 607) between the component bending couples, gives the required equations of equilibrium.
624, If the directions of maximum and minimum flexur.il rigidity lie throughout the wire in two planes, the.equations of equilibrium become simplified when these planes are chosen as planes of reference, XOY, XOZ. The flexure in cither pl;uu: then depends simply on the forces in it,, and thus the problem divides itself into two quite independent problems of integrating the equations of flexure in the two principal planer;, and so finding the projections of the curve on two fixed planes agreeing with their position when the rod is straight.
G25. When a uniform bar, beam, or plank is balanced on a single trestle at its middle, the droop of its ends is only £ of the droop which its middle-has when the bar is supported on trestles at its ends, -From this it follows that the former is \ and latter \ of the droop or elevation produced by a force equal to half the weight of the bar, applied vertically downwards or upwards to one end of it,, if the middle is held fast in a horizontal position. For let us first suppose the whole to rest on a trestle under ita middle, and let two trestles be placed under its ends and gradually raised till the pressure-is entirely taken off from the middle. During this operation the middle remains fixed and horizontal, while a force increasing to half the weight, applied vertically upwards on each end, raises it through a height equal to the sum of the droops in the two cases above referred to. This result is of course proved directly by comparing the absolute values of the droop in those two cases as found above, •.with the deflection from the tangent at the end of the cord in the elastic curve, Fig. 2, § 623, which is cut by the cord at right angles. It may be stated otherwise thus: the droop of the middle of a uniform beam resting on trestles at its ends is increased in tha arc touching at one
